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Hydrogenated natural rubber (HNR) derivatives may have a potential to be useful for 
various applications under environmentally harsh condition. For instance, the HNR derivatives 
are anticipated to be superior in weather resistance, heat resistance, ozone resistance and chemical 
resistance as well as mechanical properties1,2, since they have functional groups and  saturated 
backbone of hydrogenated cis-1,4-isoprene units. Furthermore, there is an opportunity for further 
improvement of the preparation of HNR derivatives; that is, the hydrogenation must be carried 
out in latex stage, we may establish a solvent free, low volatile, water process as a next generation 
procedure to prepare green soft materials. Therefore, preparation of HNR derivatives in latex 
stage is of significant advantage to develop natural rubber (NR) field. 
Preparation and graft-copolymerization of HNR are performed in latex stage after 
removal of proteins from the rubber with urea and surfactant. Hydrogenation of deproteinized 
natural rubber (DPNR) latex is carried out with palladium catalyst under hydrogen atmosphere. 
The hydrogenated DPNR (HDPNR) is crosslinked with a peroxide followed by graft-
copolymerization of styrene (Sty) and acrylonitrile (AN) in latex stage in order to prepare a graft-
copolymer of crosslinked HDPNR with poly(styrene-co-acrylonitrile) (HDPNR-graft-PSAN). 
Characterization of the products is performed by nuclear magnetic resonance (NMR) 
spectroscopy. The conversion of hydrogenation is investigated with respect to the catalyst feed, 
acidity (pH) and dry rubber content (DRC). In the resulting HDPNR-graft-PSAN, mole fraction 
of AN and Sty is 1.4 and 5.8 mol%, respectively. The graft-copolymer is used to improve 
properties of PSAN as an impact modifier. The Charpy impact strength of crosslinked HDPNR-
graft-PSAN/PSAN is about eight times as high as PSAN. 
Heterogeneous hydrogenation of NR present in dispersoids in latex was studied by latex-
state 13C-NMR spectroscopy in order to understand its mechanism. The hydrogenation was 
carried out in the presence of hydrogen gas and palladium nano-particle as catalyst at 60 to 80oC 
in various reaction times. The hydrogenation conversion estimated from latex-state 13C-NMR 
spectroscopy was found to be linear dependent upon reaction times, which suggested the 0th order 
kinetics of this hydrogenation procedure. The activation energy of the heterogeneous 
hydrogenation of NR latex was calculated from the kinetic constants to be 60.8 kJ/mol. It was 
found that the cis-trans isomerization and chain scission occurred throughout the hydrogenation 
of NR in the presence of hydrogen gas and palladium catalyst in latex stage. 
An attempt to prepare HNR with hydroxyl groups was made by hydrogenation of 
epoxidized natural rubber (ENR) in latex stage after removal of proteins. The hydrogenation was 
carried out by reaction of deproteinized ENR (EDPNR) with hydrogen gas in latex stage with 
palladium black as the catalyst, in which EDPNR was prepared by epoxidation of NR followed 
by deproteinization. Effects of dry rubber content, concentration of surfactant and feed of catalyst 
on the hydrogenation of EDPNR in latex stage were investigated to find the optimal condition for 
achieving the highest conversion. Characterization of the resulting hydrogenated EDPNR 
(HEDPNR) was carried out through NMR spectroscopy and size exclusion chromatography to 
prove introduction of hydroxyl groups into the rubber without chain scission. Mechanical 
properties, thermal aging properties and oil resistivity of HEDPNR were compared with those of 
NR, DPNR and ethylene-propylene-diene rubber. It was found that tensile strength, permanent set, 
thermal resistance and oil resistance of NR were rationally improved by hydrogenation of the 
rubber and introduction of the hydroxyl groups. 
 
